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EXPERIMENTS ON THE TREATMENT
OF ANIMALS INFECTED WITH
TRYPANOSOMES BY MEANS OF
ATOXYL, VACCINES, COLD, X-RAYS
AND LEUCOCYTIC EXTRACT; ENU-
MERATIVE METHODS EMPLOYED®

BY
PrROF. MajorR R. ROSS, C.B., F.R.S.,
AND

J. G. THOMSON, M.A., M.B., CH.B.

(Keceived for publication 15 Uctober, 1910)

These experiments were conducted with funds given by Sir
Edwin Durning-Lawrence, Bart., for the purpose of testing the
effect of cold on discase, and were suggested by one of us (R.R.) as
a part of the studies made in connection with his case of sleeping
sickness, as reported upon in an accompanying paper by him and
Dr. David Thomson. Althouglt many researches have been made on
the effect of atoxyl and other drugs, we believe that these are the
first in which that effect has been measured by regular daily counts
of the parasites by measured thick-film methods.

I. ATOXYL
{a) Swall doses.

From a study of the patient, W.A., at the Royal Southern
HOSPilal by Mujor R. Ross and D. Thomson it will b(.i noted th?lt
atoxyl failed to be of any marked benefit to the patient, and in
the doses administered there was no trypanocidal action. detected.
It was necessary, thercfore, to begin a series of experiments on
animals inoculated with 7. rkodesiense (Stephens and Fantham 1),

L] ' d

*An g.bstract of this paper was read before the Royal Baciety on December §th. 1910, an
published in Brer, Roy. Soc., B, Vol. LXXXIIT, pp. 227-234 (1911): Med. and
: t Proc. Roy. Soc., Series B, Vol, LXXXIIL, pp. 23-33 (1910). and Ann. Trop. Med.
AT, Vol 1v, PP- 343-151.
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and to try the effect of small doses of atoxyl in these ammals with
a view to determine the effect of that drug on this particular
trypanosome which, as will be seen from the accompanying paper
on * Enumerative Methods in Untreated Animals’ (H. B. Fantham
and J. G. Thomson*), was of extraordinary virulence. Various doses
of atoxyl are recommended in treatment of human trypanosomiasis,
and we find that the patient, W.A., in the Royal Southern Hospital,
received four grains as a maximum dose. It was impossible in the
case of this patient to push the drug further as he quickly showed
signs of the toxic action of the drug. ILouis Martin and Henn
Darrét, in an article on the treatment of sleeping sickness at the
Pasteur Hospital, believe that atoxyl can cure light forms of the
disease, and even severe forms, but that it is often necessary to give
large doses, viz., one gram, which imperil vision. These authors
however, still admit that permanent cure is a doubtful matter.

In the experimnents made by us we attempted, as far as possible,
to administer a therapeutic dose of atoxyl. We first sub-inoculated
four rats subcutaneously with 7. ziodesiense. The lightest m
weight, Rat 34, weighed 130 grams, and the heaviest weighed 250

grams, namely, Rat 37.

Colour Weight Inoculation Duration
) petiod of life
Rat 35 .| Piebald 139 grams 5 days 27 days Animial House
Rat 35 | Pichald 135 grams 5 days 26 days Coltd Chamber
Rat 36 vl White 251 grams 6 days 27 days Cold Chamber
Rat 37 o]  White 236 grams st*;-ys I $ days Animal House
- {

All the four rats were adults. Two were pebald and two white.
and all received, subcutaneously, the same dose of trypanosomes,
namely, 200,000. Two of them, 35 and 36, were placed in the cold
chamber, where the lowest temperature recorded was 20° F., and two
were p]aoced in the animal house. All these animals received atoxyl
m solution subcutancously in small repeated doses, which varied
from 3% to & of a grain. Take the body weight of a man as being

* Proc. Roy. § ¢ "AX
Vol. 1V, pp. 4:}7-4336,' » B. Vol LNXXII, rorr, pp. 206-211, and Ann. Trop. Med. and Parwtl-
T Bulletin of Sleeping Sickness, Vol, B, No. 18, 1950
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-0 kilograms and the weight of our four rats as varying belween
139 grams and 236 grams, and wec find that the doses we
administered to the rats, when calculated to the body weight of a
man would represent doscs varying between 455 grains and 25'14
grains. Rats 34 and 335, being the lighter rats, having received the
same doses as Rats 36 and 37, therefore received a relatively larger
dose when we consider the body weight. We now append tables
of numbers of trypanosomes per c.mm. of peripheral blood and the
doses of atoxyl given to Rats 34, 35, 36 and 37, and we also give
graphs of the Rats 34, 35 and 36, which show the variations of the
numbers of parasites in the peripheral blood.

Rar 34.—Piebald, weight 139 grams.  Treated in Animal Iouse with small deses of atoxyl.
Inoculation dose: 200,000 T. rhadesiense

Day l ) 2 3 4 5 6 7
—
Number of Trypanosomes per
emm. of Hons o i et — - — - 1,392 26!960
Atoxyl in grains ! —_ ‘ — - — — - oY
— P [ — ! - —— .-——_—-—-———_‘_'_'-_'—_‘__‘
Day 8 9 1 11 iz 13 it
Number of Trypanosomes per
cmm, of blood ; | go,460 | 8,118 | 1440 10,500 | 3888 | 101,200 96,800
Atoxyl in grains o el gy — o - - i o
Day ... .. ] 13 16 7 18 19 = =
Number of ‘Trypanosomes per \
canm, of bl-.rvzg ! we| 73,920 4000 20,406 | 5.790 12,696 | 3,864 19,836
Atoxyl in prains e " — A - #o o o
[ S A
| . 26 27 —
Day .. .. .l o2z 3 ’ 24 25 -
Numiber of Trypanotomes per . ! - | 63.0601 242,880 —
cmm. of blood vl 240000 | 73,920 48,000 ’ 42,320 ' 1659 ’
- 1 341 -

Atogyl in grains el — 4 s | i -
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B RAT 34 Piebald. Trealed with ATOXYL.139gum
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fur 35 —Piebald Adult Rat, weight 145 grams.  Treated in Cold Chamber with small doses
of atoxyl. Dose of inoculation : 200,000 T. rhodesiense

t |
Day o e H 2 3 4 3 \ [ 7
| _—
Xumber of Trypanosomes per
emm. of blood et — — - — .2,064 25,112
Atoxyl in grains T - - — — —
! i .
Day o e e - S 10 b 1z 13 14
| l |
i | '
Number of Trypanesomes pcr | !
cmm. of blood .| 1ogeo 27,998 1 34320 | 1,520 72,128 73920 184,600
Atoxyl in grains o P o - — o -
! i -
Day 15 16 k 17 13 19 zo 21
I .
i I
' f
Number of Trypanosomes per ‘
cmm. of hinc};g p .. 30,560 | 230,400 ' 221,600 | 18,800 331,296 | 384,384 338,688

Aroxylin grains B — 4o R & i 8

_-_______*—l——-—
Day ... ... .. 2z 23 24 28 26 I — —
i 1 \
| ' I
Number of Trypanosomes per ‘ l .
cqom, of blood P ...| 390,000 | 550,000 447,680 | 383,040 570,000 — l
Atoxyl in grains I P 2o — — w l

. e of
RaT 36.—White Adult, weight 251 grams. Treated in Cold Chamber with small doses o
atoxyl. Dwose of inoculation : 200,000 T+ rhodesiense

Day 1 z
Number of Trypanosomes per ‘
cmm, of blood S e
) i
Atoxyl in grains = l -
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Rat gh—continued.

Day
) 8 9 io * tt ] iz ‘ 13 14
Number o; ;l‘r_vpanosomcs per |
c.mm. of bleod I-
| 344336 | 70,360 73.600 | 89,640 | 168,544 ' 66.528 | 125,400
Atoxyl in grains ol 1
" i . - ‘
‘ ’ ..".'.' o
DJ" ‘ N ) | | )
! g 0 if 17 13 19 10 21
Number 0: ];ll‘r_\‘panosomc! per
cinm. of bloed 3
...| 300,000 | 241,000 | 336,000 | 316,800 | 403,800 | 337,920 363.000
Avoxyl in graing . ., & L
A0 - - -
o — 2
Day :
! 22 23 24 25 26 27 —
. I
Vt:mnl::lr z: I;Il‘;yganommcs pet i ‘
o .| 310,009 | 281,600 | 135.000 | 530,000 43},340* 500,000 —
Atoxyl in graing :
- o ah - - i s -
Rat 97.—Whi i
37.—White, weight 256 grams, Adult. Treated i1 Animal House with small doses of
ataxyl. Animal developed Pneumonia
Day l
t 2 3 4 5 5 7 8
Number of !
sumber of Trypancsomes
pCT
cqum. of
of blood . - - . ‘ — “— 4 2,004 | 32,640
Atoxyl in graine A I X &
R | —_ —_— — - GO BO
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relatively large. The doses given may have had a slight
trypanocidal action, but from the appearances of the smears we do
not think there was any marked degeneration, and many
trypanosomes were found actively dividing. The doses given to
this animal would, if calculated to the body weight of a man of 70
kilograms, represent approximately $'38 grains, 1676 grains, and
2814 grains. The lengthened period between the crests of the
waves may have been caused by natural body resistance being raised.
This animal lived twenty-seven days, whereas the longest period .of
life recorded in our controls, sub-inoculated with the same strain,
was eighteen days in an animal weighing 48 grams.

If we examine now Rat 35, which was treated with similal.' doses
of atoxyl, and kept in the cold chamber, we find quite a different
character in the graph representing the numbers of trypanosomes
in the peripheral blood. This animal was piebald in colt?ur and
weighed 145 grams, that is to say, it was only slightly heavier than
Rat 34. This means that the doses given when calculated to the bod}
weight of a man were smaller than those given to Rat 34 Here the
doses would represent in man 804 grains, 1608 grains ant! 2412
grains. In spite of these doses the trypanosomes in tl.le. peripheral
circulation rapidly increased in numbers with 2 stalrcase effectf,
and on the day before death reached the enormons nuTnber 0
570,000 per c.nm. of blood. This animal lived twenty-8i% daY;'
and received during that time ten doses of atoxyl.‘ jt cannot c
said in this case that the atoxyl in the doses gwen'had a'n;.q
trypanocidal action, but, again, the life of the amimal was

undoubtedly prolonged by the drug: The nunbers of.divi:}oz j(fn’tI;lz
secn in the smears of this animal showed that the proliferatio

trypanosomes was very active, and we also 1_1oted that the proportion
of short, stumpy forms was also markedly increased. aniber with

Rat 36, white in colour, and treated in t.he Cf)ld ;lr: pects
small doses of atoxyl, shows 2 chart vy‘hmh in mih )c o
simulates the chart of Rat 35. Here, agaih - I:()t:nt with small
fise of the trypanosomes in spite of contm}md trea ]r;{n T and 35
doses of atoxyl. This animal being heavier than }211 it
received, therefore, doses which, when calculated tO _t e ) SY i
of a man, were relatively small, namely, 464 gran® 9

and 13'02 grains.
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In this animal all the smears gave evidence of the trypanosomes
being abnormally stimulated to division. Many of the trypanosomes
were seen to be dividing into four, and the numbers before death
reached 530,000 per c.mm. of blood.

This animal lived twenty-seven days. If we do not attrbute
the prolonged life of these three rats to the trypanocidal action
of the atoxyl we must endeavour to explain it in another manner.

Arsenic in small doses affects metabolism and improves the
general condition of the body. In small doses we find in man, both
in health and disease, that the strength, weight and appetite are
improved, and it is quite to be expected, therefore, that small
repeated doses of atoxyl in rats would tend to raise the natural
body resistance. In referring to Cushny's Pharmacology we find
that Gies treated young rabbits with arsenic, and found that those
treated weighed more, had larger bones, and more developed
muscles than the untreated controls. Tt was also found that a
pregnant female rabbit treated with arsenic gave birth to young
rabbits of abnormal size. That arsenic, therefore, in small doses
profoundly affects metabolism and improves the general condition
we have good cvidence, and this might possibly explain the
lengthened life of the animals treated with atoxyl in small doses.
In the same way the lengthened period between the crests of the
waves in Rat 34 may possibly have been due to increased resistance
of the body of the host rather than to a direct action of the drug
administered upon the parasites.

In spite of the fact that the animals’ lives were prolonged we had
the trypanosomes increase steadily in numbers, and this was very
marked in the cases of Rats 35 and 36. The numbers of
trypanosomes in the peripheral blood remained consistently high,
and the smears showed very active divisions of parasites. This can
be attributed to the action of the atoxy! in small doses. We bave
already referred to the general action of arsenic in small therapeutic
doses. The drug scems to act as a tonic to the body in health as
well as disease, and must, therefore, improve the condition of the
cells of the whole body. Stockman and Greig* found the bone
marrow in a state of unusual activity when arsenic was administered

— —_— — _

R sy i
See Cushny's * Phurmacalogy * o actions of farsenic.
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in small doses, and there were greater numbers of red blood
corpuscles.

s it not possible, therefore, that atoxyl in small doses, such as
given to these rats acted not only upon the cells of the body of
the host, but on the trypanosomes themselves, and acted as a tonic
to both, so stimulating increased division of the parasites?  This
would explain both the extraordinary division forms of the
trypanosomes and also the prolonged life of the host without
attributing to the atoxyl any trypanocidal action whatever.

Tt must be remembered, however, that we are working with a
specially virulent strain of trypanosomes, and that, therefore, it may
be peculiarly resistant to the action of atoxyl, which drug in
many cases of human slecping sickness scems undoubtedly to have
a favourable influence on the diseasc.

Rats 35 and 36 were treated in the cold chamber and received
atoxyl as well. In our experience, however, we find that although
the cold tends to prolong the life of animals infected with
trypanosomiasis to a slight extent it has not, as a rule, any marked
effecct upon the numbers of trypanosomes in the peripheral
circulation, and thus we attribute the numerous division forms to
the atoxyl.

{6) Large doses of Atoxyl.

We now tried the cffect of a large dosc of atoxyl on three rats,
all heavily infected with 7. rhodesiense.

Here we were guided in our experiments by the worl of Thomas
and Breinl#, whao pointed out that if a cure was to be expected n
animals a large dose of atoxyl was necessary.

Rar 3d—Piebald, weight 20z grams. {See Chart.) Dose of inoculation s 200,000 Try=
panosames. T rhadestense

Bay L 1 B T A I G 7

- — —— - = e

J rqe
Number of Trypancsomes per
amm. .. L

Atoxyl 5 per cent. solution ... - -

Leucoeytes = - - — !

1 ——————
— . I

* Memoir XV, Trypanusomi:!ﬂii research. pp- 32737 Sch. of Trop. Aled., Liverpool October,

Lt
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Rat 38—continucd.

Day ]I 8 y 10 11 12 13 1t

Number of Try panosomci pcr ’ ‘
c.mm. . M,000  Shooo | jloco 21,736 [ [ a
— I — a5 e - - -

Aroxyl 5 per cent. solution
- : 16,368 24720 G3000  J2o%

Lieucocytes o
Day ’ 15, 16 17 ' 18 19 l 2o it
Number of ‘Trypanesomes per ) §
cann. ... . . . o Looo | 18,000 | 32,000 r120000] yhooo N4
Atoxyl g per cent. sclution — - — — |ojee —
Leucocytes .. 22880 —_— — — — 12,360 3o
Day e e 22 23 1 23 26 27 i #

Xumber of Trypanosomes per !

Gmm. ... . e 3200 35000 | rz000 20,000 60,000 23,600 | 30300
Atoxyl g per cent. solution ... — — - - - - ! -
Leucocytes e 45,000 — — - - - -

- . o .
i
Day S S = 11 32 33 3+ "‘
! ! T
Nwnber of I‘r) mnowmcs per i

cmm, ... w300 760 ' 8y 320 3600  g8%0 13600
Atoxyl g per cent. solwtion ... — — — — - -
Leucocytes — - . — — — -

1
D. - i :
ay el 36 |37 38 39 ] jo 41 42
f

—

Number of Tr)p-mosumes per

c.mm, ... ve] 23,000 | 79,488 ; lz;.ﬁool 193,900' 177,74 330,000 1000

Atoxyl g per cent. sofution wf o —

! |- -

Leucocyt
cytes - Ig;,lzo' 16,000 — 33,320 10400 28
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Rat 38—-continued.

Day e e e 43 44 43 36 7 43 49
i | \ |

Number of Trypanusomes per ' {
CMMT ver e oo o 317,836 218,880 230840 210,520 1 112,040 " 199,520 664,008

Atoxyl 3 per cent. solutivn .| — — — - — — -

Leucocytes cer 21,924 - 31.020 | y,280 26,048 | 19404 33020
Day . . w50 | 58 — — — l — —
| 1
. | ? |
Number of Urypanotomes per i

M. . e B1ggbo ! Ljooo00 — — — -- —
Atoxgl 5 per cent. solutivn ... — - —_ = —

Leucocytes | 03,480 e - - — —
| | '

The above amimal, Rat 38, lived fifty-one days. The control
of this animal weighing 238 grams lived eighteen days, and the
day before death had 350,000 trypanosomes per C.IHm- Rat 38
received two doses of a 5 per cent. solution of atoxyl (05 c.c.)
subcutancously, and it will be noted that this dose calculated to t.ltc
body weight of a man of 7o kilograms would be 130 grams
approximately. It is of interest to note that the leucocytes rosc
Rat 38 on the thirteenth day to 63,000 per c.mm.

Two other rats infected with the same strain received doses of
0’5 c.c. of a § per cent. solution of atoxyl.

Rat 40, white, weight = 120 grams.
Rat 41, white, weight = 113 grams.

Rat 40 had 4.500 trypanosomes in the cubic millimetre before
injection, and next day we found Sg per c.nnm., i.c., twenty-four
hours after injection of atoxyl, and in forty-cight hours there were
no trypanosomes in the peripheral circulation.

Rat 41 had 7,056 trypanosomes per C.Infl.
atoxyl and next day two, presumably dead trypanosomes, Were
found in a thick film. This rat, however, succumbed to the toxic
action of the drug the following day. _ o

Atoxyl, therefore, in large doses is a trypa?'lc.)mde.. Arsenic 1n
so-called poisonous doses causes adverse conditions in cells, and

before injection of
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we oet .fatt_\' degencration, especially of the cells of the liver and t]
epltheheI cells of the stomach and intestines, and to a lesser I:axttt:;(;
;r}wti)elkl'dneys a.nd other organs in the body. If, therefore, we give
: xyl in a poisonous dose to an animal we kill not only the
rypanosome cells, but also the body cells.
larglszjf;;etuonfatcily,' in j(his strain of .trypanosomes, even after the
e o o a o;yl given, the parasites appeared again in Rat 38
i \:u:le from the penph'eral blood of four days. This is
i, : \p{ a:ned by the resistant forms ef Moore and Breint
o p. : ed.. 1. page 457 (1g07)) forming in the spleen and
’ rrow, and these again flagellate out under favourable
arcnmstances.
app’rl'ohaocr}?as and Breinl }?ointed out that to
i as near as possible to the lethal dose.
. \'sm.al] dose of atoxyl repeated did not act 25
\.e would suggest prnlonged the life of the animal by acting as
a tonic.
try}iml)?'ge dose of atoxyl, on the other b
e hl e, an.d clears the p'erlpheraI. circ_ulatmne :
o 1ts strain, 7. rﬁodesze;ise, which 1s a par'gcularly vn'rulent
the’ ‘ rypanosomes were evidently able to resist the action of
atoxyl by encysting themselves in the spleen and bone marrew
{(Moore and Breinl®).

OUR CONCLUSION

v1_Z(I)TSma]l doees of atoxyl, 1.€.,
ra'.f . rhodesiense, prolong the life
1sing the body resistance.

) (2) Small doses of atoxyl in this strain of trypanosomes actually
stimulate division of the parasites.
not(i) Large doses of atoxyl kill t
o ure t.he animal owing to atoxy

reinl) being formed in the spleen ar
this(jl)' As has been noted by other obser

1sease, the initial dose must be large!
(5) Atoxyl is nof a specific in T. rhodesienses
lo be almost as toxic to the body cells as to the
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Treatment ot 1. rhodesiense in rats by subcntncons mypection
of vaccines.

II. VACCINE TREATMENT

In view of the extensive development of vaccine treatment in
chiscase, we have carricd ont soine experiments 1 the trcatment{ nf
trypanosomasis.  Thesc experiments  are fcw,' and ther; orye
inconclusive, but they have produced results of interest, an l\’-c
are continuing the experiments in the hope of paimng further
knowledge. .

The gv.'accinc used by us was not 4 truc vaccine, bccat.use 1t.
contained serum, blood corpuscles, leucocytes, and _the bodies of
dead trypanosomes. It will thus be noted that we .injccted a rat}ier
complicated fluid, ane that it was onlty a vaccine in the sense that
it contained the bodies of dead trypanocsomes.

The vaccine was prepared by scaring the surface of the hca?t
witli a hot ncedle in order to get a sterile portion, and through this
the blood was drawn into a sterile pipette and mixed wit!x normal
saline.  This mixture was placed for half an hour in an incubator
at 55°C., and finally a little trikresol was added, .\ count was
made of the parasites in 1 c.mm. hefare they were subjected Foheat.
and appropriate dilution was carried out with normal sterile salt
solutions. .

There are two distinct points at which we may prepare this
sa-called vaccine., We may prepare it at the height of the rise of
the trypanosomes in the peripheral blood, or it may he prepared
when the trypanosomes are few in number.

In the former casc we have a condition in which the numbers
of trypanosomes arc great, and probably the anti-bodies in the
serum few. In the latter casc we have, on the other hal-1d. 3
condition where the trypanosomes arc few and the serwn rich
anti-bodies. |

e have conducted experinients and used a so-called vaccine
piepared at both the above stages. The first so-called vaccine was
rich in trypanosomes, and was, therefore, more of the nature of 2

frue vaccine than the latter, which was what we might call 2

vaceine Alus an anti-serum.
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We first experimented with a vaccine obtained at the height of
the rise. Here it was noted that after cubcutaneous injection a rise
in the nuntber of trypanosomes took place. The fact was first noted
by 1. Thomson, while conclucting similar work on the human case
of sleeping sickness. This observer asserts that an injection of a
wo-called vaccine— which was simply rats’ blood, sterilised and mixed
with normal saline—rich in the dead bodies of trypanosomes,
stimulated the trypanosomes in the peripheral blood of the patient
1o divide; and the explanation seems 10 ho based on the hypothesis
of Dr. H. C. Ross, who helds that extracts of dead animal tissues
stimulate cell division®,

In our experiments with rats mfected with 7. rhodesiense, we
without exception found that when the blood of an animal rich in
trypancsomes was injected cubcutaneously, a rise of trypanosomes
occurred  during  the next twenty- four hours. This rise was
sometimes very sudden and exceedingly high, and if the dose was
large and strong, the risc was {several times) so great as to causc
the death of the animal. This is exactly i line with the treatment
of disease with true bacterial vaccines, and here 1t is well known
that if we treat say a mastitis with vaccine and give an excessive
dose, we aggravate the condition. On the other hand, if a small
dose was given to an infected rat, we got during the next
twenty-four hours a rise, but not sufficient to kill the rat. This
rise may well be represented as the negative phase, and a fall
occurs usually in forty-cight to seventy-two hours, which may be
considered as the positive phase.

We conclude, therefore, that the dosc is important, 1.€, it must
not be 100 large, and secondly, we must at least allow an interval
of one day before a second dose 15 administered.
we used six rats infected with
T. rhodesiense, and vaccine was prepared from another rat, which
was killed when the Lrypanosomes Were 4t the height of 2 cresjc.
We thus used a blood rich in trypanosomes, and relatively poor m
anti-bodies. Three rats were kept as controls and three were tre.ated.
Two of those treated quickly succumbed, and we explain t.hls by
the fact that we gave two doses of vaccine without all‘owmg an
interval of at least twenty-four hours. We gave ne time for a

In our first experiments

* Brit, Med, Jowrn,, Junc 11, 1019
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reaction to take place. The third rat, however, lived longer tha
the controls, and in this case, if we eliminate the {act that it may
have been a more resistant ammal, we had the life prolonged by
the vaccine, which was given with an interval of one day between
the doses.

We attemnpted the sane line of treatinent in two guinea-pigs,
but herc again, we cannot say that we prolonged life. \We now
attempted to obtain results with a blood prepared when the
trypancsomes were low in the peripheral blood, ie., we tried a
condition in which one would expect to find anti-bodies, and in
addition to this the blood was rich in leucocytes. The fist
injection, given on the eighth day, produced a fall in the
trypanosomes and a rise in leucocytes which was very marked.
The second injection was given on the tliirteenth day, and again
we obtained a fall (slight), but the leucocytes also fell. On the
twentieth day we gave an injection of blood obtained from an
animal when the trypanosomes were numerons ; a very high rise took
place and the animal died. This animal lived twenty-two days
i.c., we may conclude that we prolonged its life, and, indeed, the
animal might have lived a longer period had we not on the twentieth
day given too strong a dose of vaccine. We publish the chart of
the last experiment (Rat 95), as it shows the rise and fall of
the leucocytes in relation to the rise and fall of trypanosomes. It
will be noted, if we refer to chart of Rat 95, that after inoculation
a lt?ucopcnia takes place, and when trypanosomes first appear in the
peripheral blood we have the leucocytes increasing. Again, it wil
be noted that when the trypanosomes arc high in number that thew
tends to be a fall in the number of leucocytes, whercas when the
trypancsomes are low in the peripheral blood there tends to be @
mnarked leucocytosis.  We have noticed this relation between
leucocytes and trypanosomes in many cases.

We append tables of numbers of three untreated controls, V12
Rats‘ 14, 15 and 16, and the tables of three rats treated wilh
T, thodesionse, porTonS B chart of Rat o5 infected 7

se. Here the first two doses of so-called vaccine Vet
g:?:}::i] f];]Om a rat when the trypanosomes were few in U¥
a1 blood, and we note that a fall in the numbers took plact
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after these injections. The last injection of vaccine, given on the
twentieth day, was prepared from a rat when the trypanosomes
were very numerous, and we note that there was in the next
twenty-four hours an enormous increase in the numbers of
trypanosomes, [rom which the animals were cvidently unable to

recover,
CONTROLS —-NO TREATMENT

Rar 14.—Pichald, weight 127 grams.  Dose of inocuiation : 200,000 Trypanosomes
T. rhodestense

Day t 2 3 4 3 6 7
L o
Number of Trypanosomes per I i f
comm. .., . = J — — tdde ’ 45600 Gb2j0 gy
lL.eucocyres ...l — — = 26,080 36,783 59,648
—_——— ! -
o - |
Dayv g ! 9 10 I 12 — -

Number of Trypannsomes per
e, ... e 50,232

77:440 | 250,000 464640 500,000 — —

Leucocytes

| |

Rar v s.—Pichald, weight 104 grums. Dose of inoculation : 200,000 Teypanosomes
T. rhodesiense

Day L L 2 3 + 5 6 7

Number of Trypanosomes per

cmm. ... . — — — — 4+ #h20 4540
!
Day . H !. 9 -] ri mo, — ! - -
i ! | ! ’ -
Number of Tsypanosomes per : ;
cmm, ... o 24472 ] 441352 ] 194,128 4!°»°°°| - - -
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Rar 16.—~White, weight 3% grams,  Dosc of innculating & 200,000 Trypanaenies

T. rhodesicase

Dar ' 3 3 4 3 [ 7
Xumber of Trypanasomes per
.M 1ue L - 104 17,000 30.240
Leucocstes - 17,24 1000 21,060 10308 — —
Temp. .. e e - 42 4 H - I 46
Day ] u 13 il 1: 13 o

Number of Trypanmnmics per .
M. e e 12hooo BRgs 131000 180.000 160.800 N
count

Lencoeytes 8,416 - —

— B —

-
[

b
[}
;:

Temp, ... .. .. 34

RATS TREATED WITH VACULNT

RaT 33.—White, weight 121 grams,  Dose of inoculation : 200,000 Trypanosomes
T. rhodesiense

- . - |

Day e e 1 z 3 + 5 6 | 7
[ Sy —
Number of Tr
- _\'Pﬂnn.‘nn‘(‘! pl‘f OO
Lom. L. L . - - o - 9° e
Viedne .. .o e .- - - - - - | -

R T
D % 9 10 i 1z | 13 1
|

Number of Trypanosomes per 200 - 604%C 32,000 124,200
X ‘ K

omm. ... .. v 2,376 1,002 -0+ | 35
Vageine ... ... . = - - N B B
—— T
My e e 15 " 7 : i
e
e ——— |
Number of *
b of Trypancsomes per 16,160 185600 | 239320 306,432 211,600
3. ! \ -
Vaccine .., . . . 16,090,000 — 10,000,000 l 1C,000,000 J
/M'
- R
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Rat g2-—continued.

Day 20

Number of [‘n panosomes per
c.mm. .

Vaccine ...

Rar 33.—=White, weighe 140 grams.
T. rhadesicnse

ose of inoculatinn :

100,000 Trypanosomes

[ay 1 2 H 3 B 6
o ] |
Number of Tryp-mosomcs per I i
coanm. ... . [ — L L] 52,000 214.0th
Vaceine .. — — — — 12,000,000 | 12,000,000
R ' -
Day J ] q — -
Number of Tnp'mommcs per ( ‘ ' !
comm, ... 144,900 | 310,000 5,202 l — -
Vaccine ... — — — — —_ —
{

Rav g4.—Pichald, weight 237 grams. Dose of inoculation : 200,000 Trypanosomes
T

. rhadesiense

- T S
' [
Dray ! 1 2 3 4 3 o
Number of Try p-um-zomcs per I
comm. ... = — 63 35,296 $2.320 248.gb0
leucocytes ol — — 27446 15.608 o0
Vaccine .. el = — — - 12,000,000 13,000,000
. . i
Eray e g ] 9 e 1 - .
! | —
Number of Trqunosomcs per I -
com, ., 1,056 |
m. ol 13036 | 39,960 97,544 310000 366000 —
Leucoeytes !
4 e 33000 — — - — - -
Vagcine ... = a

—_—— e
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11l. TREATMENT IN THE COLD CHAMBER

The dimensions of the cold chamber are twelve feet long by
seven feet wide by six and three-quarter feet high, and this 1s
cooled by a refrigerator.

The lowest temperature reached in our experiments was 20° F.
As the cooling apparatus was stopped during the night the
temperature rosc, and in the morning, before starting the machinery,
reached 36°F. to 38°F., bnt this, of course, varied with the
temperature of the atmosphere outside the chainber.

The humidity of the atmosphere in the chamber was low, and
was found to vary between 30 and Go per cent., but this also
varied with the humidity outside, as the door had to be opened
several times daily for the purposes of observation and to admit of
feeding the animals,

For the above observations regarding humidity and temperature
we arc indebted to Major Wilhams, who compares the atmosphere
of the cold chamber to that in the interior of Canada.

We were thus cnabledt to carry ont treatment in a cold, dry
atmosphere, and from personal cxperience we can testify to the
invigorating fecling bestowed on us by a short sojourn in this
chamber.

The animals in this chamber were active and took their food
well, and, without donbt, seemed much better than their controls
outside in the anunal house.

The patient ... suffering from sleeping sickness contracted in
Rhodesia, several times visited the cold chamber for treatment,
but, unfortunately, at this time, no counts Wwere made of the
parasites in the peripheral circulation, bnt we have the cvidence
of the patient himself, who emphatically declared that he felt
much better after being for some time In the cold chamber.

As the patient became Wworse, treatment had to be discontinued
owing to the fact that the patient was considered too ill to travel
from the Royal Southern Hospital to the University, and we had
to resort to treatinent in animals alone.
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The animals used were guinea-pigs and rats, and we used two
strains of trypanosomes—
(1) The 7. rhodesicnse obtained from patient W.A. (Ross and
Thowmson, 1910%Y, and

(2) An old laboratory strain of 7. gambicuse.

The essential differences between these two strains has been
discussed by H. B. Fantham and J. G. Thomson in Paper en
"Enumerations in  Untreated Animals suffering from Sleeping
Sickness,” 1grot.

We at first selected guinea-pigs sub-inoculated with sleeping
sickness, and from the tables we append it is evident that the
animals were more resistant to the infection while living in the cold

chamber.
T. gambiense. OId Luboratury Strain.  Controls in Animal House
— : - |
Animal Incubation Duration of life Weight in grams
[

Guinea-pig 11 ... 3 28 495
Gninea-pig 27 .., 4 3o 380
Guinea-pig 32 .., 1 103 534
Guinea-pig 4 .. 2 79 1 493

! Counts of these animals arc not riven.

sumes 'Dm\b' cml'"ﬁs (f-f th]c se animale are given in the paper ou Enumerative Studies on Trypane
1, inAmnils vy Fantliam and ] G homson wh - N . 4 Cuinea-
. : A ere (3uinea-pig 3 is numbered as 7 and Gum
PME 4 1* numbered as 6. ! ME3 7

T. gambiense, Old Laboratory Strain.  “P'reated in cold. Lowest Temp. 20° F.

Animal Incubation Duration of life Weight in grams
Guinea-pig 5 ... 19 102 648
Guinea-pig 6 .., . 6 3 ez

.. 93 °
Guinea-pig 7 . 16 74 23

L3N T -
Proc. Roy, Soe., B Vol, LXXXIIT, pp. 187-205 (1911).

1 Proc. Roy, . - e
Vol: 1V, PP. 4‘3.;_5(?;—, B, Vol LNXXITL, PP- 206211 {1911), and Ana. Trop. led. and Parwit -
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Guinea-pros.—Sub-inoculated with 7. rbodessense

No. Incubation  Duration of life | Weight in grams
Guinea-pig ¥ we 13 days r2o days 350 l Treated in Cold
Chamber
Guinea-pig yt w0 days 7g days 340 Treated in Animal
House

1 This is Gul‘ﬂ&-‘l—Pig“l in paper on Enumerative Stadies on 'I‘_r;mmnm and
1+ G. Thomson.

From the above tables it will be noted that the incubation period
was delayed in all cases in the animals subjected to treatment in
the cold chamber.

In the above tables Guinea-pigs 1, 2 and j were controls of
Guinea-pigs 5 and 0.

Guinea-pig 4 was control of Guinca-pig 7. and Guinea-pig o was
control of Guinea-pig 8.

The average incubation period of the five controls in the animal
house was four days, whereas the average incubation period of the
four animals treated in the cold chamber was 135 days.

The average duration of life in the controls was 643 days,
whereas in the animals treated in the cold chamber the average life
was 73 days.

In addition to this the animals in the cold were liveler, and took
their food better than those in the animal house.

We can, therefore, conclude that in guinca-pigs subninocula.tecl
with both strains of slecping sickness we had the incubation period
delayed in the cold, and also the life of the animals prolonged
when treated by cold. .

We now experimented with rats. Here, again, we sub-noculated
the animals with the 7. rhedesicnse from the patient W.A., and we

also sub-inoculated a serics of rats with the old laboratory strain

of T. gambiense.

Conrrots.  Old Laboratary Steain, 7. gambiense

\ ‘e At ~Number of | Number of
Number Weight Duration . {usm ;
Piebald Rats in grgmg | Tnesbution of life . Trypanosones divisions in

ineculated first 2.4 hours
| \_F——r——_— i g
Rar 23 ... .. 173 [ 19 2,000,000 L
Rat 2y ... .. 113 ! 5 ' 60,000 7
' s
Rat 28 ... ... o1 3 15 60,000 3

e




Coro Clasusek.

n
[
[ 2

Old Laboratoury Struin. T, gambrease

Weight
in grams

Number
Piehald Rins

Rat 43 ... l 270
Rat 4H ... ’ 1
Number Welght

White Rius i grams

Rat 47 2

Rat 1h 3%
Nitmber Weight
White Rat in graus

Rat 47 4

It will be noted

cold.

Number of Number of
Incubativn Durstion ! Trepanosomes  divistons in
of life tnuculated first 24 hour.
|
- _ | | i
F I I
7 12 [ 1,000,000 H
fi 26 0,808 Fall in first 24

Avimar Houvse. 7. rbodenense

Number of

Incubation Duratien Frypanosomes

hours

Number of
divisions in

of life inoculated firsr 24 hours
4 h 18,000 Adall
4 K 200,000 B divisicn:
Coto Cuavper., T, rdodestense
Number of Number of
Incubation Duration Trypanosomes | divisions in
of life inoculated firit 24 hours
| [

H 11 38,000 4 divisions

_ from the above that the average incubation
pcrlod of those in the cold chamber was 63 days, whereas the
incubation period of the control was 4'8 days.
The average life in the cold was 16'3 days, and the average of
those in the animal house was 142 days. -
Rat 23 is the control of Rat 45. Rats 27 and 28 are controls of
Rat 46. Rat 17 is the control of Rat 4;.
We now append a table of the daily counts of the
trypanosomes in the peripheral biood of animals treated in the

Lhese counts were made every twenty-four hours. The

Incubation period is stated in days, and we define it as the penod

when trypanosomes are first foun

of peripheral blood.

d in one quarter cubic millimetre
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The temperature in the tables is recorded according to the haema-
tothermic scale of one of us (R.R.), where temp. = (F. — 95} X 10}
F. being the temperature in degrees Falirenheit recorded by a
clinical thermometer. ‘Temperature was taken in all cases per
rectum. The counts of Guinca-pigs 1 and 2 are not given. For the
counts of Guinea-pigs 3 and 4 see paper on ' Enumerative Studies on
Trypanosomes,’ by Fantham and J. G. Thomson, where Guinea-pig
3 is numbered as 7, and Guinea-piy 4 is numbered as 6.

Grista-rig 5.—Cold Chamber. 7. gambiense. tucubativn period ry days. Duration of
life 1oz days

Day e 20 2t 22 23 24 13 26 L 27
| ‘ : |
Number of Trypanosomes per, |
cmm. .., . 4 th 33 28 12 4 3 40
Temp. ... e 58 L 32 Ro L S0 — 83 FH
Weight in grams . — — 648 — o —_— — —
j— I N S — | :
Day 23 29 3o ir 3z KX] 34
| L
Number of Trypanosomes per
cmm. ... e 92 1,060 2,208 35,568 7,108 10,476 | 4.806
Temp., ... .. .. .. B6 B2 fo | 74 — | 8 | &
Weight in grams T 603 — - — | = | -
Day S 1 16 37 38 19 30 41
Number of Trypanosomes per l X
CMM. oo e e 44792 160 408 200 — 300 684
Temp, ... e By 81 90 8o — 82 $a
Weight in grams 1 - 608 — - ‘ - - -
_— . - —_— - — I T T S—
Day T 43 44 45 | 46 | +7 +
| SN R
Y !
I\L:n;?: ol' Try.]:j.anono:\.e! pc.r"§ B l - 040 L5260 [ R 2880
Temp. ... .. v, — — 8% ‘ — { - } - ‘ -
Weight in grams _ = ( - - - -
I
GO
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Gninea-pig 3—continued,

Dy 19 5@ 31 52 51 f 4 38
\T?:;r Df Try-}??nowfﬂ " 51344 — - a2z — 1936 | gm0
Temp. ... .t 8o — _ 86 - l 32 i -
Weight in grams — — — - =

Grivea-#16 6.— Cold Chamber.

T. gambreuse.

Incubation period six days.
Killed accidentally by CO, anaesthesia

Puration of life

93 dave.
Day N
! —
Number of Trypancsomes per
c.mm. ... . - - — - - o Teyps.
| present
Temp, — - | - — - - -
Weight in grams — — - — - - -
Leucocytes . - — } - - - - .
|
Day l 8 G ic r 11 12 3 14
| |
Number of Trypanosomes per '
c.mm. ... . - —_— _— —_— -_— — -
Temp. — - — — — - -
1
Weight in grams i —_— — — ' — — — -
Leucocyres ' — I . I o — — -
Day 8 19 20 21

Number of Trypanosomes per
emm. .., -

Temp.
Weight in grame

[.cucocytcs

7k | aSue | 12378
— 65 52
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Guinea-ply 6—cuntinued.

22 ‘ 23 24 23

Day 26 27 2§
1 |
Number of Trypanosames per

CHM. ...  ae ae .| 17304 | 18,384 | 20,348 | g,200 4032 3,488 2,640
Temp. g0 %6 \ 91 af 94 9z 86
Weight in grams 562 - - — — - —

\
Leucocytes | — = | 1,096 | 23,000 — — | -
| I
Day 29 30 3 1 32 33 34 33
Number of Trypanosomes per :

.mm. we e wn] 2880 880 52 144 16 1,716 | 3,526
Temp. 94 85 — g1 97 38 86
Weight in grams | = — — B — ) 5135
i.eucocyes - . - - - - . . i —

L B 1 i
— - - : -
Day 36 I A .
; | ' l
Number of ‘Trypancsomes per l

emm. ... e 4366 10,503 | — 15,420 133800 - -
Temp. . 86 8o - 7 75 - ‘ -
Weight in grams et — — — - - - i o
Leucoeytes - — - - I - - % -

| - —
— : PR -
Day oo o 43 34 45 46 A
N - .
h titr:;r of Tr).r.r..mnsoT.cs pe.r S0 840 o - 2016 | pb20 i —
Temp. 8o - — ‘ — — 78 —
Weight in grams e — — — i - - ‘ - T
1 o .
Leucocytes — - i = — i — |
Day 50 51 52 53 54 -
e I P B P I
Temp. — 74 - 82 - o o
Weight in grame — — - - - - —
Leucocytes — L gbat . — 21,460 | 10,640 — -
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Guinea-p16 7.—Weight 623 grams. Cold Chamber. Dose of inoculation: 4,000,000,
T. pambiense
Day t o 3 4 5 6 )7
) ) |
Number of Trypanosomes per '

C.mm. ... N e - - - - -
Leucocytes - — 43,000 — - — -
Temp. ... vee| 76 B8 g6 — 86 o 90
Weight in grams —| 623 - - | - — l -,

Day 8 9 ’ to 1 ¥ 3 i
1
Nusmber of Trypanosomes per

emim. .., - — - - — - -
Leucocytes vee — — — — —_ — —
Temp. ... . ¥ 90 82 | — 82 8o S0
Weight in grame = — — — - — -

f
Day e ] a3 16 17 18 tg 2 |
Number of Trypancsomes per ) I !

emm. ... L. L - ~— 10 ° 156 176 b
Leucocytes - . _ = — . I —
Temp. ... e . 8o %o I 79 — 85 80 78
Weiglit in grams A ) . ‘ o _ o . .

. ] ' ]
Da; ' 22 23 24 25 % oz 28
. | . L
Number of Trypanosomes per I f | j

comm. .., | o8B 600 2,688 1,800 16,600 ' 3,354 1,688
Leucocytes ' — — —_ -
T

emp. . 83 B2 R0 } . — 74 8
Weight in grams ! — _ i . —
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Guines-pig 7-—vontinued.
— : [ o
Daj? e | 29 10 31 ‘ 32 33 34 35
Number of Trypanozomes per | | !

MM, ... . 6oo 2,448 11,852 13004 | 15,708 | Thooo 4,680
Leucocytes — — 5y244 13,000 47,z56' 27,800 | 31,328
Temp. B4 — 26 — 80 l 74 | 81
Weight in grams 511 - — — — - =

| L
Day ® 37 39 39 1o 4 42
S - — e
Number of Trypanosomes per

.M. ... 1o48a 22,720 17.372 19,672 41,240 30,000 46,240
Leucocytes 2160 13,920 396 15,200 -~ 39,672 -
Temp. 74 74 7+ — 70 76 74
Weight in grams - — — — — — —

| .
Pay w43 44 4 46 +7 4 49
Number of T - —
~umber o r ANOEOMECS €r N

MW, .VP.. ’ . 1y3000 108000 1f.000 10880 39,700 55,524 68,040
Leucocytes 11,622 23,472 — 1920 17040 | 11,425 | 11,772
Temp. o 8z 51 86 — o, 7 $2

P . — — 13
Weight in grama . 6ol - — 59
. | - ‘ - : i

5 T 36
b LR N N R
Nomb X er !
T:\: UE 'Iry-pt:-mosm:l:lcs r 55,680 ‘ 93,280 | 43,200 65,663 | 66,176 | 19,440 i 16,400
|
Leucocytes . we 4000 By500 - 10,585 -
Temp. 82 8o &2 — 78 S0 78
Weight in grams - - T, = I - | - o
o - - 62 63
Day qo57 58 59 o0 | o B
v Ty
Leucocytes I — -, ‘ -
I - i o
Temp. 30 fo 81 - 93 2
Weight in grams 581 - - - o ,
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Guinea-pig 7—rconrinued.

Day 64 65 66 | 67 5] 6g 70
Number of Tty panosomes per
’ c.mm. ... . - 65,206 | 56,800 | 41,020 | 46,720 | 69,840 | 36640
Leucocytes cef - — — — — —
Temp. 90 — —_ — 78 - -
Weight in grams 622 | — — -_ — — -
o - : T " ¥
: f [
Day S B SR 7 73 74 75 4 = -
[ I
’\'umbcr of Tryp'mosomcs per '
camm. .. .| 70,664 | 64,584 | 21,672 | 6,880 Dead | — —
Leucocytes - — — — — — —_
Temp. — — - . — — -
Weight in grams — — — — - ‘ — -
Gusea-ric 8.—Cold  Chamber.  Weighe 350 grams.  Dose of inoculation: 500,000

T. rbodesiense,

Incubation period 13 days.

Duration of life 120 days.

]

Day 1 2 3 } + 3 |
Number of Frvpanosomcs per ‘ t-___-
C.MM. ... . — — — — — — -
Lencocytes o 33,000 . 18,704 | 29,456 32,208 ‘i to,208
Femp. — 78 82 30 - 72 83
Weight in grams — 350 — — — — -
Day I F |

y LI 9 10 11 12 13 H
| L
Number of Trypanosomes per N
c.mm,. — o — — s
i
Leucacy
cocytes 9408 | 3 584 22,512 | 10,620 | 12012 | 32,256 | B
T'emp. ‘
p 83 l 68 8o 76 — B
Weight in grams o P -
o ! :
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Guineasply %—continued.

Day |13 16 17 18 19 I 20 ‘ EX4
Number of Trypanosomes per
e, .., z 8 4 [$3 th Ft 8
Leucocytes |l - 14,352 — — — — —
Temp. . o g0 82 76 77 — 70 76
Weight in grams B 369 — — - — .
- o o — }
Day .. . ] 22 23 A 235 26 1 a7 I 28
Number of Tryp:mowrnes per
CIMML ... . 16 360 braz 2,352 4,060 356 430
Leucocytes — 11,760 | 21,692 — 3740 - -
Temp. ; L 84 Sc S 92 — 36 84
Weight in grams [ 187 — — - i - ‘ —
Day T -1 30 31 3z 33 34 35
\Il;n:l)r;r of 'II'VPJI‘IOIOH:IE! per 6o | 6720 . - 5216 3376 | 9,760
Leucocytes - — — - - - -
Temp. ... .. “ . 36 %o 81 79 - o 9
Weight in grams ST 410 . — — — —
Day | 36 37 38 39 40 41 __41_
\h::mr::;r of 'lr)'PE-!nmoT‘cs P:.r” ipazt | 1000 | 5760 71360 - 12,800 | 4000
Leucocvres - — — — e - —
Temp. ... .. .. .| 82 83 — — — 87 o
Weight in grams . 443 — — - o -
:
Day ... . . 43 | H +5 46 47 48 49
l::n:: o Frypanmomcs pc‘r“ 7,632 1i 2,784 40,852 | 9240 8,064 10,184 | 14,240
Leucocytes = — — - - - -
Temp. .. .. .. i = | - - - - -
Weghtin geams .. .. — | — — o~~~ ~




20

k¥ |

CGuines-pig B—continued.

Day ETLE -] 51 §2 53 54 5 36
‘ I
Number of Trypanosomes per
: Lér:;n; yp P e 2,000 54376 8,800 2,300 -_ 15840 1126y
Leuncocytes “ - —— — - —_ c- —
Temp. ... ’ —_ — - — — - -
Weight in gramas l — — — — — 1 — —

CRYOTHERAPY EXPERIMENTS

RaT 23.—Picbald adult, weight 173 grams. Control in Animal Howe. Dose of inoculation:

2,000,000 T. gambiense

Day 1 2 3 3 5 6 - 7
Number of Trypanocsomes per
cmm. ... W= —_— — — - - 1z
Temp. ... 55 40 50 50 4 34 §!
Leucocytes e - — 29,000 — — - -
Weight in grams - 173 — — — — - -
o R ' |
| :
i2ay 3 q 10 oo 1z 13 "4
| S I
Number of Trypancsomes per l ' : ‘ !
cmm. ... 43,000 ' 69.728 " 125,860 19,764 | 6oo | gaBo | b2
i
Temp. 5 65 50 - 5o 66 B
Leucocytes —_— — I 17,712 —_ —_ -
Weight in grams . 167 — — — - - .
Day 13 16 17 18 g - -
I —
Number of “Frypanosomes per | l . —T
cmm. .., | 130,000 | 142,000 100,000 | 250,000 164,000 — -
Femp. -3 g0 55 — 11 — l -
Leucocytes — — — — — - .

Weight in grams . ' 160
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Rar 27.—White adult, weight 113 grams.

o000 T. gambiense

Contrel in Animal House.

Tuwcalation dose :

Da}' . . t 2 ‘ 3 4 5 | [ * 7
I Ii |
Number of Trypanctomes per 1 |
emm. ... T ‘ - | = — - 120 1 14,310
Temp. o1 9 | 32 12 4 — 5
Leucocytes el — — | — — - — ] -
Weight in grams [3%] —_ ‘ 112 — — . -
Day 1 3 y 10 o 12 13 14
| | | .
Number of Trypanosomes per | T |
cmm, ... . . .| 101,740 146,880 69.400 23276 | 55,224 67,096 | 37.552
Temp. 40 4 l 36 36 35 - f -
Leucacytes — — - - - —
Weight in grams — — — — — — -

Day

r

Number of Trypancsomies pe
... v By20 ‘ Dead
I

cmm. ...
Temp. ... T
Leucocytes

Weight in grama

Rat 28.—Whire adull, weight 1ot grams

6o,000 T, gambiense

Control m Animal House.

B —— b [
Day ! : ; ! ’ I 6 7
. ¥
Number of Trypanosomes per - 256 2,808
cmm. ... wl - o o o ’
. B 12 3o — 56
Temp. 39 7@ +3 l
Weight in grams 101 — 98 - - - -
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Rat 28—continued.

Day ] 8 ' 9 S 3 iz 13 14
Number of Trypznosomcs per ’
¢.mim. . vee| 34416 3,048 24,904 | go,509 | 118,700 ‘1‘43,520 | 270,000
Temp. ... l it 42 14 26 23 —_ ’ o
Weight in grams R — — !l - — b | -
- 7
Day 15 16 ' — — -
; |
f !
Number of Trvpanosomes per
camm. ... ... too,000 | zoo,600 [ 6,048 ' Dead — -
‘Temp. 78 42 ; - - |
Weight in grams - — — 88 — — - | -

CRYOTHERAPY EXPERIMENTS

Rat 45.—Cold Chamber. L owest temp. 20° F.  Weight z70 grams.  Dose of inucubt.iﬂm
2,000,000 7. gambiense

Day , 1 ' 2 3 4 5 § 7
Number of Trypanosomea per ‘
¢mm, ... N R— — — — - - B
Temp. 54 70 6o — 56 §* ©
Weight in grams 270 — -- — - - N
Leucocytes N — 465,000 - - - B
1
l r
Day ] ) 10 i 1z - .
_ ——
Number of Trypanosomes per
emm. ... -
mm | g2 24,012 | 480 430 1,100 -
Temp,
P ~ 50 54 57 - ° - i -
Weight in grams -
246 -— — — - o
Leucacytes ’ -




Rat 46.—-Cold Chamber.
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Weight 113 grams.

Dose of inoculation : bo,000 T. gambiense

Day ! 2 3 4 5 6 7
Number of Trypanosomes per I

C.OUM. ... ves - — f— — p— —— 3,608
Temp. L 6o 50 l 78 fo — 63
Weight in grams 113 — 1 — — — —
Eeucocyres — — — - — - —

\ e |
Day S 9 10 e | 12 13 4
I | |
Number of Tryvpanosomes per ' } )

C.TM, ... . 1,456 2,352 $,630 | 2,400 7100 Hiof | 13,024
Temp. 62 50 6z 6o 56 — —
Weight in grams — — —_ = | = — .
Leucocytes — — — - \ — — —

Day ‘ 13 16 17 18 1 20 ’ 21
Number of T'rypanosomes per _

cmm. .. yp ,..c ’ | 40,120 | 61480 11,4438 | 61,500 | 16,416 28,188 | 46,980
Temp. ; 40 52 3¢ 55 - - 7
Weight in grams — — 125 — — — -
Leucocytes wo— 14,260 — 12,236 | 26,432 | 22,736 23,160

1
[
Day l 22 | 23 24 ‘ 23 2b 27 _. -
; |
! |
Number of Trypanosomes per | .
cmm. ... Y.P.. r ] 85120 | 82,080 | 393,120 350,000 | 225,680 Dead
Temp. 68 63 34 58 50

Weight in grams

Leucocytes

|
8,136 | 20,832 23,000 25,688
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RaT 17.—White. weight 62 grams.  Animal House. Doce of inoculation : 38,400 T. rbedeiense

Day o I 2 3 ' 4 § - 6 I 7 3
Number of Trypanosomes per l ‘ ‘
c.mm, ... vl — — - — oo | 500 nilo | 4ol
leucocyres — - - - 38,700 | — - -
‘I'emp. — 50 o 56 50 = i — 7

Rar 16.—White, weight 58 grams. Animal llouse. Dose of inoculation : zoo000
T. rbodesiense

Day H 2z 3 4 5 6 7

— ¢

Number of Trypanosomea pcr

COTML ... g - - — - 104 37,000 35,240
Lencocytes P 9.204 | 14,000 | 21,000 | 10,468 | 30,800 " 28,000
Temp, ... ' — ! 2 | 44 36 —_ + 46

Day = 8 [ 10 T I 12 13 —
Number of Trypannsumcs per ! ‘ .

comm, ... . v 126,000 86,640 121,600 18g000 160,300 | No count
Leucoeytes e e 18,381 27,360 16,340 15,124 8416 - |~
Temp. ... o 34 52 20 34 — 1 I

' i

RaT 47.—Cold Chamber. Weight 9o grams. Pose of inoculation : 38,400 7. rhodestenic

Day = 1 2 3 4 5 6 7
Number of 'I‘rypannsomcs per I I ' 1 |
cmm. ... - — ' .
e - i - — - - e
Leucocytes = - — - -
Temp. ... |
emp —_ 5o +5 1] © - -
1
Day ; ] ’ ' .
“ee aes en 8 q \ 1o 11 — - -
! . 4 —
Number of ['rypnnosomes per ! ’ I i ;
c
. mum. ce oot 82,818 | 230,000 106000 | 330000 — - 1
Leucocyres - ' | .
Temp.
emp 10 66— % 1 — I — .
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The conclusions to be drawn from the above experiments are
therefore in favour of treatment in the cold. The resistance of the
animal is evidently raised, for the incubation period is delayed,
and the animal lives longer in the cold. In favour of the cold
also, we have the evidence of the patient, W.A., who said he felt
better when in the cold chamber. What the physiological action of
cold is we are not prepared in our present state of knowledge to
state, but we certainly think that a person warmly clad is
beneficially acted upon by a cold, dry atmosphere, and we would
suggest that patients suffering from sleeping sickness would be
greatly benefited hy a sojourn, say, in Canada or Switzerland. The
cold seems to be a valuable therapeutic agent in treatment.

We must acknowledge the fact that much more must be done
in this investigation before definite conclusions are drawn, but
the results have been so encouraging that we think they ought to
be made known at once.

Iv. X-RAYS

A young piebald rat, weighing 77 grams was inoculated with
the Rhodesian strain of trypanosoines.

Here we have to thank Dr. Morgan, in charge of the Electrical
Department at the Royal Southern Hospital, who kindly advised
us in the administration of the rays. The exposures to the rays
were given by Miss Wells, an experienced worker, under the
supervision of Dr. Morgan. The rat lived fifteen days, and we can
therefore say that this animal's life was prolonged, when compared
with the average life of twenty-two untreated rats, which was
113 days_

In spite of five exposures, cach of twenty minutes duration,
during which period the whole body of the rat was expos?ed to the
direct action of the rays, the trypanosomes remained lively and
increased steadily in number in the peripheral circulation.
therefore, trypanocidal in the exposures

The rays were not, :
the life of the animal was

given by us, but, curiously enough,
prolonged.
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We append table -

Rat go.—~Piebald, weight 77 grams. Dose of ineculation : 200.000 Trrpanotomes
’ T. rbodesiense

| | }
Day O 2 3 I 4 ' g 6 [ 7 ' §
| . I o |
| |
Number of Trypanosome: per { i
cmm. ... ... . ol o — — fo (32,256 227,840 305,376 | 287.776 | 350.00
Xerays for zo minutes ... ... — - - ' — | Xerays ' — | Xerays | —
Dy 9 [1=] 13 [ 13

Number of Trypancsomes per

comm. ... . || 252.320 | 350,000 | 350,000 | 410,000 | 366,000 430,000 j2ibie

X-rays for zo minutes ... PN R— - X-tays — X-rays —  Xenp

The animal always seemed to brighten up during the exposure
to the rays. The trypanosomes, it will be noted, increased in
numbers in the peripheral circulation after each exposure, and we
wonld conclude that there was no destruction of the trypanosomes.
This is exactly in line with the experiments made by one of us (R.R
several years ago, who found that exposure of the trypanosomes
i vitro to the influence of NX-ray had no trypanocidal action.

V. LEUCOCYTIC EXTRACT

This experiment was carried out at the suggestion of Dr
Moore Alexander, Pathologist to the Royal Southern Hospital, and
he very kindly prepared the extract for us.

A white rat, weighing 120 grams, was inoculated with the
Rhodesian strain of trypanosomes, and the disease was allowed to
incubate. On the twelfth day, when the trypanosomes numbered
89,000 per c.mm., we injected subcutaneously 0'§ c.c. of leucocytic
extract. The following day the trypanosomes numbered 220,800 per
€-mm., and the lencocytes rose from 8,160 per c.mm. to 10,764 per
¢.mm. The animal lived fourteen days. We cannot, therefore, draw
conclusions here, and much further work will have to be undertaken

hefore we conclude as to the value of leucocytic extract in
trypanosomiasis, '




We append table:—

far 53.—White, weight 120 grams,

Pose of inoculation: 200,000 Trypanoesomes
T. rhodesiense

Dar ... .. o 1 z 3 4 3 6 l 7
i
Number of Trypancsomes per ' l 1
cmm. .- - 48 27720 | 76,960
1
1 eucocytes E ‘ 5,680 — — | 19,040
Leucocytic extract - - —
Day l R 9 10 1 12 13 14
Number of Trypanosomes per
M. ... 11,760 | trgbo  6G.360  13.27° fg,000 220800 472.000
Leucocytes — 40,290 - — R, 160

Leucocytic extract

— - —_

o5 C.C. -

107640 - —




